Magnesium nutrition and photosynthesis in Pinus radiata: clonal variation and influence of potassium.
Magnesium (Mg) nutrition and photosynthesis were studied in clones of Pinus radiata D. Don grown in sand culture for 21 weeks at four Mg concentrations (0.008, 0.04, 0.2 and 0.4 mM) and three potassium (K) concentrations (0.25, 0.5 and 2.5 mM). We found significant clonal variation in Mg nutrition of P. radiata. Plants grown at 0.04 mM [Mg] or less showed pronounced visible symptoms of foliar Mg deficiency. Net photosynthetic rate and leaf conductance were closely related to shoot Mg concentrations below a concentration of 0.6 mg Mg g(DW) (-1). Potassium enhanced the development of visible symptoms of foliar Mg deficiency. At the lowest Mg concentration tested (0.008 mM), the severity of needle chlorosis and necrosis increased with increasing K concentration in the culture solution. With increasing Mg concentration, 2.5 mM [K] in the culture solution markedly increased root Mg concentration, but decreased shoot Mg concentration, suggesting that excessive K inhibited Mg mobilization from roots to shoots. Rates of growth and photosynthesis were both severely inhibited at 0.008 mM [Mg].